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DETAILED ACTION 



Claim Objections, Specification, Claim Rejections • 35 USC §112 
The amendments filed 9/01/2006 overcome the following objections and 
rejections of the office action filed 6/15/06: claim 19, amended to typo overcome, 
objections; claim 50 has been amended to resolve the objection to the specification 
failing to provide proper antecedent basis; and claims 21-27 and 41 have been 
amended to overcome the 35 U.S.C. 112, second paragraph rejections of indefinite 
terms. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious 
at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention 
was made. 

This application currently names joint inventors. In considering patentability of the claims under 
35 U.S.C. 1 03(a), the examiner presumes that the subject matter of the various claims was 
commonly owned at the time any inventions covered therein were made absent any evidence to 
the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a later invention was 
made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) and potential 35 
u s e. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 19-22, 24-26 and 45-46 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Park et al. (5.478.766) in view of Nina et al. (6.440.753) and Van 
Zant (A Practicle Guide to Semiconductor Processing; Semiconductor Servi ces: 1986. 
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In figure 5E (described in columns 5 and 6) Parl< et al. discloses a method for 
processing a film stack, formed on a substrate (21), a first silicon layer (33) underlying 
the first metal layer (32), a second silicon layer underlying the first silicon layer (layer 
under 33), and a second metal layer (22) disposed between the second silicon layer 
and the substrate. Park et al. teaches the first and second silicon layers are etched by 
using the metal layer as a mask (see col. 6, lines 1-3), which illustrates portions of the 
first metal layer are etched to become exposed and expose a portion of the first silicon 
layer, and then to etch the first silicon layer (see figure 5E). 

Park is silent as to the etching occur in a process chamber, however it would 
have been obvious to one of ordinary skill in the art at the time of invention was made, 

I 

to accomplish the etching steps of Park in any conventional available apparatus, 
including a process chamber, because Van Zant illustrates (see fig. 13.6) that 
processing chamber are conventional for etching process. Further, Van Zant teaches 
that by placing wafers in a chamber (i.e. process chamber) for plasma etching, several 
problems resulting in wet etching are overcome, such as accurate pattern definition, 
control of critical dimentions, and undercutting (see section 13.6, which explains the 
previously referenced figures). Applicants have not shown anything unexpected by 
employing a conventional piece of apparatus to accomplish the claimed etching steps. 

Park et al. is silent as to how the first metal layer (a metal mask) is patterned i.e. 
the use of photoresist over the metal layer, as the limitation of applicants' claim 1. 
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Ning et al. illustrates it is commonly known that photoresist is formed on top of a 
metal layer, used to pattern the metal mask layer (i.e. exposing the metal through the 
resist), and finally subjected to an ash process where the photoresist is removed. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to include photoresist over a metal layer, as Ning et al., when 
forming the film stack of park et al. because Ning illustrates the photoresist is useful in 
forming a pattern in the metal layer which is subsequently used as a mask layer, and 
that it is commonly known and conventional to practice the forming of photoresist over a 
metal layer. 

As to claim 20, Park et al. illustrates a portion of the second silicon layer exposed 
by the etching of the first silicon layer (see fig. 5E). 

As for claims 21 and 22, see discussion toward claim 19, above. 

As for claim 25, see the discussion directed toward claim 1 above. 

As for claim 26, wherein the step of etching the channel further comprises: 
leaving a strip of the second silicon layer between the channel and the second metal 
layer, see Park et al.'s figure 5E. 

As for claim 45, Park et al. is silent as to the negative limitation etching without 
removing the substrate from the processing chamber. 

However, it would have been obvious to one of ordinary skill in the art at the time 
of invention was made, to leave the substrate in the process chamber while etching, as 
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in Park, et a!., because the combined metliod of Parl< et al. provides no reason to 
remove the substrate from the chamber. 

Although the combined teaching of Park et al. does not explicitly teach the metal 
layer exposed through the photoresist to expose a second portion of the first silicon 
layer, as applicants' limitation of claim 24. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, that several portions of the first silicon layer would have been 
exposed, as applicant's claimed limitation, as it is intrinsic to etching to expose portions 
of material being etched. 

It also would have obvious to one of ordinary skill in the art at the time of 
invention was made, that the metal layer exposed through the photoresist to expose a 
second portion of the first silicon layer, as applicants limitation of claim 24, because 
etching would intrinsically expose multiple portions of the first silicon layer. 

As for claim 46, see discussion above. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Park et 
al., Ning et al., and Van Zant, as applied to claims 19-22, 24-26 and 45-46 above. 
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further in view of Wolf (Silicon Processing for the VLSI Era: Vol. 1: 1986 lattice Press: 
pq. 432). 

As for claim 23, Park illustrates removing photoresist, however, Park is silent as 
to thinner sections of photoresist disposed between thicker sections of photoresist. 

Wolf teaches it is common for a photoresist layer to have uniformity, i.e. thinner 
sections of photoresist disposed between thicker sections of photoresist (see page 432, 
HneSofWolf). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to include that photoresist has thinner sections of photoresist 
disposed between thicker sections, as Wolfs uniformity, when exposing and removing 
the resist, as Park, because Wolf teaches uniformity in the resist layer is a known and 
monitored as an effect of the resist coating process. Further, Wolf teaches film 
uniformity is Intrinsically a limitation of the spin process that results in pluses and minus. 

Claim Rejections • 35 USC § 103 

Claims 27 and 47 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Park et al. and Ning et al. and and Van Zant, as applied to claims 19-23, 25-26 and 
45-46 above, further in view of Kabanskv (20020179248) . 

Park et al. is silent as to the step of ashing performed in the processing chamber, 
as applicants' limitation of claim 27, or without removing from the cluster tool as in claim 
47. 
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Kabansky teaches a method for etching, ashing, or cleaning in the same process 
chamber (see para. 11), which reads on the limitations of both claims 27 and 47. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to modify the method of processing a stacked film, as Park et a!., 
to include the step of ashing performed In the processing chamber, as Kabansky, 
because Kabansky teaches as a result, the useful lifetime of the hardware is increased, 
the generation of unwanted particles from the hardware is reduced, the mean time 
between maintenance is increased, the stability and integrity of the performance of the 
etch or clean process is increased, and the overall cost of the process is decreased 
(see Field of Invention). 

Claim Rejections - 35 USC § 103 
Claims 28-30, 32-34, and 51 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Park et al., Ning et al., and Van Zant, as applied to claims 19-23, 25- 
26 and 45-46 above, further in view of Nallan (20020132488) . 

Park et al. is silent toward specific etch process parameters of metal and silicon 
etches as applicants' limitation of claims 28-30, 32-34, and 51. 

Nallan teaches use of a closed remote plasma cluster tool (see para 23) for 
etching metal (para 21) and silicon (para0030) by generating the plasma using a plasma 
source gas in the upper chamber (part 104 of figure 1) and providing a secondary gas 
(see abstract) as an etchant (i.e. to the process chamber), as in claim 28 and 32. 
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It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to include the specifics of the etching process, as Nallan, when 
processing a stacked film, as Park, because Nallan teaches etching process which is a 
particularily useful improvement which controls the profile and etching rates (para 
0016). 

As to claims 29-30 and 33-34, Nallan teaches it is useful to use a high density 
plasma with a RF bias power applied to the semiconductor substrate (see abstract and 
para. 0025). 

As to claim 51 , see discussion above. 

Claim Rejections - 35 USC § 103 

Claims 31 and 35-36 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Park et al. Ning et al., and Van Zant, as applied to claims 19-26 and 
45-46 above, further in view of Krooewnicki (6440864) . 

Park et al. fail to disclose the second process gas is chlorine or 02, as in the 
limitations presented by applicants in claims 31 , and 35-36. 

Kropewnicki teaches the process gasses applicants claim (such as chlorines and 
oxygen) and that they may be introduced in sequential orders (i.e. second process gas) 
to provide high etching rates, and high selectivity (see col.3, line 12-35). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to include that second process gas is chlorine or 02, as in the 
limitations presented by applicants in claims 31 , and 35-36, when processing the 
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stacked film, as Park, because Kropewnicki teaches gasses may be introduced in 
specific orders to provide high etching rates, and high selectivity). 

claim Rejections - 35 USC § 103 

Claims 37-44, and 48 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Park et al., Ning et al., and Van Zant, as applied to claims 19-26 and 45-46 above, 
further in view of Kropewnicki (6440864) . Perlov(6283692) . and Chien et al. 
(20020192957) . 

Park et al. is silent as to the steps of ashing the resist, post ash residue removal, 
and passivation of the same area, as well as the modular process parameters as in 
applicants claims 37-42. 

Kropewnicki teaches removing resist (i.e. ashing) (see col. 6, line 60) and etch 
residues (see col. 6, line 61); through use of an Centura (i.e cluster tool) ((see col. 11. 
line 54), as the limitation of applicants' claims 37 and 38; deposing a passivation layer 
after residue removal in a chamber (i.e. deposition occurs thus the chamber is a 
deposition chamber) in the processing chamber where the etch occurred, (i.e. in same 
cluster tool) as in claims 39-41 (see col. 13, lines 37-60); ashing and etching may 
occur in the same processing chamber (see col. 6, line 30-47), as in applicants' claim 
42; and transferring the substrate to a residual removal station (see col. 6, line 30-47), 
as in claim 43. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to include the steps of ashing the resist, post ash residue removal, 
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and passivation of the same area, as well as the modular process parameters as in 
applicants claims 37-42, when forming the stacked layer, as Park, because Kropewnicki 
teaches these steps are known and effective for patterning a stacked layer. 

Park et al is silent as to the limitation of process stations being coupled to a 
factory interface, as in claim 43 and 44. 

Perlov teaches a method for storing cassettes and transferring them between 
processing stations (i.e. process stations being coupled to a factory interface), as in 
applicants' claims 43-44 (see summary of invention). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to couple a factory interface to the process stations, as Perlov, 
when processing the film stack of park, because Perlov teaches system down time is 
reduced or eliminated (see background), an well known cost savings to manufacturing. 

Park does not teach the passivation layer, of applicants' claim 39. is deposited 
after the residue removal step. 

Chien et al. teaches it is known to passivate after etching (i.e. etching, ashing 
and residue removal). Chien et al. illustrates a process for residue removal then 
passivation (see para. 22-23), as applicants' limitation of claim39. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to include the step of pasivation after removing etch residues, as 
Chien et al., when processing the stacked layers, as Park, because Chien teaches a 
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known process which enhances the quality of the chip and saves production costs, 
also shortens the production period, thus increasing productivity, (see para. 23) 

Claim Rejections - 35 USC § 103 
Claims 49 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
modified teaching of Park et al., Ning et al., Van Zant, Kropewnicki, Perlov, and Chien 
et al., as applied to claims 37-44, and 48 above, further in view of MInnick et al. 
(6260894) . 

Park failed to teach depositing a dielectric on a substrate without removing the 
substrate from the cluster tool. 

Minnick teaches processing may undergo any one of a several possible 
processes, such as oxidation, nitridation, anneal, deposition, or etch, in the same 
cluster tool (see col.3, lines 1-12). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to modify the invention of fomiing stacked layers by using the 
same cluster tool, as Park, for any number of process such as etch and deposition, as 
Minnick, because Minnick illustrates it is an effective method of manufacturing which 
has the added benefit of cost savings. 

Claim Rejections - 35 USC § 103 

Claims 52-53 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
the modified teaching of Park et al., as applied to claims 28-30, 32-34. 51, and 53 
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above, further in view of Wolf et al (Vol. 1. Process Technoloav. 1986. Lattice Press, 
figure 5. page 546-547) . 

Park is silent as to the rf power used to energize the plasma, as in claim 52. 

Wolf teaches excitation power (i.e. rf power) is a process parameter (see page 
546) controlled through routine experimentation (see page 547). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to include that the process parameter of rf power can be modified 
throught routine experimentation to achieve desired results, as in Wolf, when 
processing a film stack, as in Park et al., because Wolf teaches it is useful to control 
such parameters (see page 547). 

As to claim 53, see discussion above. 

Response to Arguments 
Applicant's arguments filed 9/01/2006 have been fully considered but they are 
not persuasive. 

In response to applicant's repeated argument, on pages 12-14 that Park 
addresses a totally different problem from applicants, the fact that applicant has 
recognized another advantage which would flow naturally from following the suggestion 
of the prior art cannot be the basis for patentability when the differences would 
othenwise be obvious. See Ex parte Obiaya, 227 USPQ 58, 60 (Bd. Pat. App. & Inter. 
1985). 
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In response to applicants' argument, on page12 and 13, that there is no 
motivation to combine Park's teaching with those of Van Zant or Ning motivation is 
proper because: 

One skilled in the semiconductor art, would clearly be motivated to etch in a 
process chamber, because van Zant illustrates (see fig. 13.6) that using process 
chambers are conventional for etching process. Further, van Zant teaches that by 
placing wafers in a chamber (i.e. process chamber) for plasma etching, several 
problems resulting in wet etching are overcome, such as accurate pattern definition, 
control of critical dimentlons, and undercutting (see section 13.6, which explains the 
previously referenced figures). 

One skilled in the semiconductor art, would be fully motivated to implore use of 
photoresist over a metal layer to pattern and expose the layer, because Ning et al. 
illustrates it is commonly known that photoresist is formed on top of a metal layer to 
pattern the metal mask layer (i.e. exposing the metal through the resist), and finally 
subjected to an ash process where the photoresist Is removed. Further, it would have 
been obvious to one of ordinary skill in the art at the time of invention was made, to 
include photoresist over a metal layer, as Ning et al., when forming the film stack of park 
et al. because Ning illustrates the photoresist is useful in forming a pattern in the metal 
layer which is subsequently used as a mask layer, and that it is commonly known and 
conventional to practice the forming of photoresist over a metal layer. 
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Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Patricia A. George whose telephone number is 
(571)272-5955. The examiner can normally be reached on weekdays between 7:00am 
and 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on (571)272-1465. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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